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Claims 

What is claimed is: 

[cl] foi expandable reaming tool comprising: 

at l\ast two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at leasrVone spiral blade formed on at least one reamer pad; and 
a plurality of cutting elements disposed on the at least one spiral blade. 

[c2] The expandable reaming tool of claim 1, wherein the plurality of cutting elements 
comprise at l\ast one of polycrystalline diamond inserts, tungsten carbide inserts, 
and boron nitride inserts. 

[c3] The expandable reaming tool of claim 1, further comprising at least one gage 
protection element di^po^ed^n a gage surface of the at least one spiral blade. 

[c4] The expandable reaming\toj2fl of claim 3, wherein the at least one gage protection 
element comprises at least one of a thermally stabilized polycrystalline insert and a 
polycrystalline diamond inserts 

[c5] The expandable reaming tool of c^tim 1, further comprising a vibration damping 
insert disposed on the at least one spiral blade. 

[c6] The expandable reaming tool of claim l\wherein the plurality of cutting elements 
are arranged so as to substantially balance^ axial forces between the at least two 
reamer pads. 

[c7] The expandable reaming tool of claim 1, whereikthe plurality of cutting elements 
are arranged so that a net lateral force acting on the at least two reamer pads is 
substantially zero. 
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[c8] T&e expandable reaming tool of claim 1, wherein the at least two reamer pads and 
the\plurality of cutting elements are adapted to backream a formation in a 
wellbWe. 

[c9] The expandable reaming tool of claim 1, wherein the plurality of cutting elements 
are arranged to form a tapered cutting structure. 

[clO] The expandable reaming tool of claim 1, wherein the plurality of cutting elements 
have backrako angles of greater than 20 degrees. 

[ell] The expandable teaming tool of claim 1, wherein selected ones of the plurality of 
cutting elements have different backrake angles than other ones of the plurality of 
cutting elements. 

[cl2] The expandable reaming tool of claim 1, wherein each of the plurality of cutting 
elements has a diambtenone^s than 13.0 mm or greater than 13.0 mm. 

[cl3] The expandable reanuHg tool of claim 1, wherein selected ones of the plurality of 
cutting elements disposed on one of the at least two reamer pads are positioned so 
as to form a redundant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed on a different one of the at least two reamer 
pads. 

[cl4] The expandable reaming tool of claimvl, wherein the at least two reamer pads and 
the plurality of cutting elements are adapted to substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 

[cl5] The expandable reaming tool of claim 1, wherein the at least two reamer pads and 
the at least one spiral blade are formed from a rton-magnetic material. 
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[cl6] T^he expandable reaming tool of claim 1, wherein the at least two reamer pads and 
tlAat least one spiral blade are formed from a matrix material infiltrated with a 
binder alloy. 

[cl7] The expandable reaming tool of claim 1, wherein surfaces of the at least one spiral 
blade prVximate the plurality of cutting elements are shaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 

[cl8] The expandable reaming tool of claim 1, wherein a perpendicular distance 
measured from a surface of the at least two reamer pads to an outermost extent of 
a gage cutting element disposed on the at least one spiral blade is equal to at least 
twice a diameter of the gage cutting element. 

[cl9] The expandable reaming tool of claim 1, wherein a gage surface of the at least one 
spiral blade comprisesva hardfacing material. 

[c20] The expandable reaming\ool of claim 1, wherein a gage surface of the at least one 
spiral blade is formed fronWdiS£|iond impregnated material. 

[c21 ] An expandable reaming tool, Comprising: 

at least two reamer pa(|^/*peratively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blade formed on each of the at least two reamer pads; and 
a plurality of cutting elements disposed on the at least one blade, 
wherein the plurality of cutting elements are arranged so as to enable the 

expandable reaming tool to backr6am a formation in a wellbore. 

[c22] The expandable reaming tool of claim \21, wherein the plurality of cutting 
elements comprise at least one of polycrystaHine diamond inserts, tungsten carbide 
inserts, and boron nitride inserts. 
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[c23] The\ expandable reaming tool of claim 21, further comprising at least one gage 
protection element disposed on a gage surface of the at least one spiral blade. 

[c24] The expandable reaming tool of claim 21, wherein the plurality of cutting 
elements are arranged to form a tapered cutting structure. 

[c25] The expandable reaming tool of claim 20, wherein the plurality of cutting 
elements have\backrake angles of greater than 20 degrees. 

[c26] The expandable Yearning tool of claim 21, wherein selected ones of the plurality of 
cutting elements l\ave different backrake angles than other ones of the plurality of 
cutting elements. 

[c27] The expandable reaming tool of claim 21, wherein each of the plurality of cutting 
elements has a diametenof le^sthan 13.0 mm or greater than 13.0 mm. 

[c28] The expandable reaming tool of claim ^wherein selected ones of the plurality of 
cutting elements disposedfmrSnB^fme at least two reamer pads are positioned so 
as to form a redundant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed on a different one of the at least two reamer 
pads. \ 

\ 

[c29] An expandable reaming tool, comprising: 

at least two reamer pads operatively coupled to a tool body and adapted to be 
displaced between a retracted position and an expanded position; 

at least one blade formed on each of the at least two reamer pads; 

\ 

a plurality of cutting elements disposed on the blades, 

wherein the plurality of cutting elements are\arranged so as to substantially 
balance axial forces between the at least twoSreamer pads. 
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[c30] The expandable reaming tool of claim 29, wherein the plurality of cutting 
elements comprise at least one of polycrystalline diamond inserts, tungsten carbide 
insertk and boron nitride inserts. 

[c31] The expandable reaming tool of claim 29, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[c32] The expandable reaming tool of claim 31, wherein the at least one gage protection 
element comprises at least one of a thermally stabilized polycrystalline insert and a 
polycrystalline dianumd insert. 

[c33] The expandable reaming tool of claim 29, further comprising a vibration damping 
insert disposed on the at least one blade. 



[c34] The expandable reaming tool of claim 29, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to backream a formation in a 
wellbore. /\ \ / 

[c35] The expandable reaming \o<^Jzi claim 29, wherein the plurality of cutting 
elements are arranged to form a taperedNcutting structure. 



[c36] The expandable reaming tool of claim v9, wherein the plurality of cutting 
elements have backrake angles of greater thany20 degrees. 



[c37] The expandable reaming tool of claim 29, whereinselected ones of the plurality of 
cutting elements have different backrake angles than other ones of the plurality of 
cutting elements. \ 



[c38] The expandable reaming tool of claim 29, wherein each \f the plurality of cutting 
elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 
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[c39] TJie expandable reaming tool of claim 29, wherein selected ones of the plurality of 
cutting elements disposed on one of the at least two reamer pads are positioned so 
as to form a redundant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed on a different one of the at least two reamer 
pads. 

[c40] The expandable reaming tool of claim 29, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 

[c41] The expandable reaming tool of claim 29, wherein the at least two reamer pads 
and the at least one blade are formed from a non-magnetic material. 

[c42] The expandable reaming tool of claim 29, wherein the at least two reamer pads 
and the at least one plade are formed from a matrix material infiltrated with a 
binder alloy. 

[c43] The expandable reaming xool of claim 29, wherein surfaces of the at least one 
blade proximate the pluryfty o5F cutting elements are shaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 




[c44] The expandable reamingUSol x (^f claim 29, wherein a perpendicular distance 
measured from a surface of the at l^ast two reamer pads to an outermost extent of 
a gage cutting element disposed on the at least one blade is equal to at least twice a 
diameter of the gage cutting element. 

[c45] The expandable reaming tool of claim 29, wherein a gage surface of the at least 
one blade comprises a hardfacing material. 

[c46] The expandable reaming tool of claim 29, whetein a gage surface of the at least 
one blade is formed from a diamond impregnated material. 
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[c47] * Ato expandable reaming tool, comprising: 

at l\ast two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at leastWe blade formed on each of the at least two reamer pads; 
a plurality of cutting elements disposed on the blades, 

wherein the plurality of cutting elements are arranged so that a net lateral force 
actingvon the at least two reamer pads is substantially zero. 

[c48] The expandable reaming tool of claim 47, wherein the plurality of cutting 
elements comprise at least one of polycrystalline diamond inserts, tungsten carbide 
inserts, and boronVitride inserts. 

V 

[c49] The expandable reaming tool of claim 47, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 




[c50] The expandable reaming tool of c^m 49, wherein the at least one gage protection 

ist 01 



element comprises at lea 
polycrystalline diamond 



one of a thermally/stabilized polycrystalline insert and a 
insera 



[c51] The expandable reaming tool of claim 47, further comprising a vibration damping 
insert disposed on the at least one blade. 

[c52] The expandable reaming tool of claim 47, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to backream a formation in a 
wellbore. 

[c53] The expandable reaming tool of claim 47^ wherein the plurality of cutting 
elements are arranged to form a tapered cuttingWucture. 

[c54] The expandable reaming tool of claim 47, wherein the plurality of cutting 
elements have backrake angles of greater than 20 degrees. 
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[c55] THe expandable reaming tool of claim 47, wherein selected ones of the plurality of 
cutting elements have different backrake angles than other ones of the plurality of 
cutting elements. 

[c56] The expandable reaming tool of claim 47, wherein each of the plurality of cutting 
elements has zrdiameter of less than 13.0 mm or greater than 13.0 mm. 

[c57] The expandable reaming tool of claim 47, wherein selected ones of the plurality of 
cutting elements disposed on one of the at least two reamer pads are positioned so 
as to form a redunoant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed on a different one of the at least two reamer 
pads. 

[c58] The expandable reaming to(& of claim 47, wherein the at least two reamer pads 
and the plurality of cutting elements ar^ adapted to substantially mass balance the 
expandable reaming tool about praxis of rotation of the reaming tool. 



[c59] The expandable reaming tool of cjmi^lTTwherein the at least two reamer pads 
and the at least one blade are for 



im^ 

led from a non-magnetic material. 



[c60] The expandable reaming tool of claim 47\ wherein the at least two reamer pads 
and the at least one blade are formed fromva matrix material infiltrated with a 
binder alloy. 

[c61] The expandable reaming tool of claim 47, wherein surfaces of the at least one 
blade proximate the plurality of cutting elements\are shaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 

[c62] The expandable reaming tool of claim 47, wherein ^perpendicular distance 
measured from a surface of the at least two reamer pads to Vi outermost extent of 
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a>gage cutting element disposed on the at least one blade is equal to at least twice a 
diameter of the gage cutting element. 

[c63] The expandable reaming tool of claim 47, wherein a gage surface of the at least 
one blacfe comprises a hardfacing material. 

[c64] The expandable reaming tool of claim 47, wherein a gage surface of the at least 
one blade is ft^mied from a diamond impregnated material. 

[c65] An expandable reaming tool, comprising: 

at least two reamer pads operatively coupled to a tool body and adapted to be 

displaced beWeen a retracted position and an expanded position; 
at least one blade formed on each of the at least two reamer pads; 
a plurality of cutting elements disposed on the blades, 

wherein the plurality ofyetrttmg elements are arranged so as to substantially 
balance work performed between the at least two reamer pads. 




[c66] The expandable reaming japl of^elaim 65, wherein the plurality of cutting 
elements comprise at least one of\polycrystalline diamond inserts, tungsten carbide 
inserts, and boron nitride inserts. 

[c67] The expandable reaming tool of claim 65, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[c68] The expandable reaming tool of claim 65,\vherein the at least one gage protection 
element comprises at least one of a thermall^ stabilized polycrystalline insert and a 
polycrystalline diamond insert. 

[c69] The expandable reaming tool of claim 65, furthe^ comprising a vibration damping 
insert disposed on the at least one blade. 
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[c70] The expandable reaming tool of claim 65 , wherein the at least two reamer pads 
anck the plurality of cutting elements are adapted to backream a formation in a 
welloore. 

[c71] The expandable reaming tool of claim 65, wherein the plurality of cutting 
. elements Etfe arranged to form a tapered cutting structure. 

[c72] The expandable reaming tool of claim 65, wherein the plurality of cutting 
elements have backrake angles of greater than 20 degrees. 

[c73] The expandable reaming tool of claim 65, wherein selected ones of the plurality of 
cutting elements have\iifferent backrake angles than other ones of the plurality of 
cutting elements. 

[c74] The expandable reaming taol of claim 65, wherein each of the plurality of cutting 
elements has a diameter of less > 0^r!\O mm or greater than 13.0 mm. 




[c75] The expandable reaming tool of claim 65, wjiferein selected ones of the plurality of 
cutting elements disposed op otfi&^rfthe^n least two reamer pads are positioned so 
as to form a redundant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed "on a different one of the at least two reamer 
pads. 

[c76] The expandable reaming tool of claim 65, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to substantially mass balance the 
expandable reaming tool about an axis of rotation\pf the reaming tool. 

[c77] The expandable reaming tool of claim 65, whereinythe at least two reamer pads 
and the at least one blade are formed from a non-magn^ic material. 
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[c78] Tshe expandable reaming tool of claim 65, wherein the at least two reamer pads 
ana. the at least one blade are formed from a matrix material infiltrated with a 
binder alloy. 

[c79] The expandable reaming tool of claim 65, wherein surfaces of the at least one 
blade pro^mate the plurality of cutting elements are shaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 

[c80] The expandable reaming tool of claim 65, wherein a perpendicular distance 
measured from aysurface of the at least two reamer pads to an outermost extent of 
a gage cutting element disposed on the at least one blade is equal to at least twice a 
diameter of the gage\cutting element. 



i hardfacing material. 




[c81] The expandable rean^ingtb^l of claim 65, wherein a gage surface of the at least 
one blade comprises 

[c82] The expandable reaiAin£toST of claim 65, wherein a gage surface of the at least 
one blade is formed from a diamond impregnated material. 

[c83] An expandable reaming tool, comprising: 

at least two reamer pads operativel^ coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blade formed on each of the aUeast two reamer pads; 
a plurality of cutting elements disposed on t|ie blades, 

wherein the at least two reamer pads are adapted to substantially mass balance the 
reaming tool about an axis of rotation thereof. 

[c84] The expandable reaming tool of claim 83, wherein the plurality of cutting 
elements are arranged so as to substantially balance axial forces between the at 
least two reamer pads. 
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[c85] "She expandable reaming tool of claim 83, wherein the plurality of cutting 
elements are arranged so that a net lateral force acting on the at least two reamer 
pads ^substantially zero. 

[c86] An expandable reaming tool, comprising: 

at least twX reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blaae formed on each of the at least two reamer pads; 
a plurality of cuttmg elements disposed on the blades, 

wherein the plurality of cutting elements are positioned to each have a backrake 
angle of greater\than 20 degrees. 

[c87] The expandable reamingytoolN?f claim 86, wherein the plurality of cutting 
elements comprise at leasi one of p^lycrystalline diamond inserts, tungsten carbide 
inserts, and boron nitride insens 




[c88] The expandable reamirig^ool o& claim 86, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[c89] The expandable reaming tool of cl v aim 86, wherein the plurality of cutting 
elements are arranged so as to substantially balance axial forces between the at 
least two reamer pads. 

[c90] The expandable reaming tool of claim 86^wherein the plurality of cutting 
elements are arranged so that a net lateral force^acting on the at least two reamer 
pads is substantially zero. 

[c91] The expandable reaming tool of claim 86, wherein the plurality of cutting 
elements are arranged so as to substantially balance axial forces between 
corresponding cutting elements on each of the at least twbr reamer pads. 
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[c92] 'fthe expandable reaming tool of claim 86, wherein the at least two reamer pads 
ana the plurality of cutting elements are adapted to backream a formation in a 
welrbore. 

[c93] The expandable reaming tool of claim 86, wherein the plurality of cutting 
elementsNare arranged to form a tapered cutting structure. 

[c94] The expandable reaming tool of claim 86, wherein each of the plurality of cutting 
elements has a^diameter of less than 13.0 mm or greater than 13.0 mm. 

[c95] The expandable reaming tool of claim 86, wherein selected ones of the plurality of 
cutting elements disposed on one of the at least two reamer pads are positioned so 
as to form a redunaant cutting arrangement with other selected ones of the 
plurality of cutting elenrents/^fistoosed on a different one of the at least two reamer 
pads. X \ / 

[c96] The expandable reaming ijoolNof claim 86, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 

[c97] The expandable reaming tool of claiA 86, wherein the at least two reamer pads 
and the at least one blade are formed from^a non-magnetic material. 

[c98] The expandable reaming tool of claim 86, Wherein the at least two reamer pads 
and the at least one blade are formed from k matrix material infiltrated with a 
binder alloy. \ 

[c99] The expandable reaming tool of claim 86, wherein\surfaces of the at least one 
blade proximate the plurality of cutting elements areVshaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 
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[clOO] The expandable reaming tool of claim 86, wherein a perpendicular distance 
measured from a surface of the at least two reamer pads to an outermost extent of 
a gag&cutting element disposed on the at least one blade is equal to at least twice a 
diameter of the gage cutting element. 



01 1 

pairas 



[clOl] The expandable reaming tool of claim 86, wherein a gage surface of the at least 
one blade comprises a hardfacing material. 



[cl02] The expandable reaming tool of claim 86, wherein a gage surface of the at least 
one blade is formed from a diamond impregnated material. 



[cl03] An expandable reaming tool, comprising: 

at least two reamer^ad^p^tively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blade formed on each of the^it least two reamer pads; 




a plurality of cutting e ^eip^ts^fe^ed on the blades, 

wherein each of the plurality of cutting elements has a diameter of less than 
13 mm or greater than r3 mm. 

\ 

[cl04] The expandable reaming tool of^claim 103, wherein the plurality of cutting 
elements comprise at least one of polycrystalline diamond inserts, tungsten carbide 
inserts, and boron nitride inserts. 

[cl05] The expandable reaming tool of claim 103, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[cl06] The expandable reaming tool of claim 10s\wherein the at least one gage 
protection element comprises at least one of a thermally stabilized polycrystalline 
insert and a polycrystalline diamond insert. 
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[cl07] Th% expandable reaming tool of claim 103, further comprising a vibration 
damping insert disposed on the at least one blade. 

[cl08] The expandable reaming tool of claim 103, wherein the plurality of cutting 
elements are arranged so as to substantially balance axial forces between the at 
least two reataer pads. 

[cl09] The expandable reaming tool of claim 103, wherein the plurality of cutting 
elements are arranged so that a net lateral force acting on the at least two reamer 
pads is substantially zero. 



[cllO] The expandable reaming tool of claim 103, wherein the plurality of cutting 



elements are arranged\to form a tapered cutting structure. 

\ 

[clll] The expandable reaming tool of claim 103, wherein the plurality of cutting 
elements have backrake ankles of grealer than 20 degrees. 

[cll2] The expandable reaming tpsJ^oLelaim 103, wherein selected ones of the plurality 
of cutting elements havWifferent backrake angles than other ones of the plurality 
of cutting elements. 

[cll3] The expandable reaming tool of claim 103, wherein selected ones of the plurality 
of cutting elements disposed on one of^the at least two reamer pads are positioned 
so as to form a redundant cutting arrangement with other selected ones of the 



plurality of cutting elements disposed on aMifferent one of the at least two reamer 
pads. 

[cll4] The expandable reaming tool of claim 103, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted ^substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 
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[cllS] The Expandable reaming tool of claim 103, wherein the at least two reamer pads 
and thaat least one blade are formed from a non-magnetic material. 

[cll6] The expandable reaming tool of claim 103, wherein the at least two reamer pads 
and the at least one blade are formed from a matrix material infiltrated with a 
binder alloy. 




[cll7] The expandabl&reaming tool of claim 103, wherein surfaces of the at least one 
blade proximate \the plurality of cutting elements are shaped so that a cutting 
element exposure is equal to at least half of a diameter of the cutting element. 

[cll8] The expandable reaming tool of claim 103, wherein a perpendicular distance 

measured from a surface of the at least two reamer pads to an outermost extent of 

\ 

a gage cutting element disgps^d on the at least one blade is equal to at least twice a 
diameter of the gage cui 

[cll9] The expandable reamin|gt^ x ofgl^im 103, wherein a gage surface of the at least 
one blade comprises a hardfacing material. 

\ 

[cl20] The expandable reaming tool of claim 103, wherein a gage surface of the at least 
one blade is formed from a diamond impregnated material. 

[cl21] An expandable reaming tool, comprising:^ 

at least two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted positionSand an expanded position; 
at least one blade formed on each of the at least\two reamer pads; 
a plurality of cutting elements disposed on selected surfaces of the blades, 
wherein the selected surfaces are shaped so that\a cutting element exposure is 
r ^equal < to^7leas^^a half of a diameter of the cutting element. 
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[cl22] ffte expandable reaming tool of claim 121, wherein the plurality of cutting 
elements are arranged so as to substantially balance axial forces between the at 
leastWo reamer pads. 

[cl23] The expandable reaming tool of claim 121, wherein the plurality of cutting 
elementsWe arranged so that a net lateral force acting on the at least two reamer 
pads is substantially zero. 

[cl24] The expandable reaming tool of claim 121, wherein the plurality of cutting 
elements are arranged to form a tapered cutting structure. 

[cl25] The expandable reaming tool of claim 121, wherein the plurality of cutting 
elements have backrake^ngtets of greater than 20 degrees. 

[cl26] The expandable reanung tool of claim 121, wherein selected ones of the plurality 
of cutting elements pa\e ^iii^Ert^ackrake angles than other ones of the plurality 
of cutting elements. 

[cl27] The expandable reaming to^l of claim 121, wherein each of the plurality of cutting 
elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 

\ 

[cl28] The expandable reaming tool of claim 121, wherein the at least two reamer pads 
and the at least one blade are formed from a non-magnetic material. 



[cl29] The expandable reaming tool of claim 121, wherein the at least two reamer pads 

\ 

and the at least one blade are formed from a matrix material infiltrated with a 
binder alloy. 

[cl30] The expandable reaming tool of claim 1\21, wherein a gage surface of the at least 
one blade comprises a hardfacing materia^ 
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[cl31] The expandable reammg tool of claim 121, wherein a gage surface of the at least 
one blade is formed frorfra diamond impregnated material. 

[cl32] An expandable reaming tool, comprising: 

at ffeast two reamer pads operatively coupled to a tool body and adapted to be 

\displaced between a retracted position and an expanded position; 
at least o^ie blade formed on each of the at least two reamer pads; 
a plurality^ cutting elements disposed on the blades, 

wherein selected ones of the plurality of cutting elements disposed on one of the at 
least two reamer pads are positioned so as to form a redundant cutting 
arrangement with other selected ones of the plurality of cutting elements 
disposed on^a different one of the at least two reamer pads. 

[cl33] The expandable reaming tool of claim 132, wherein the plurality of cutting 
elements comprise at least one of polycrystalline diamond inserts, tungsten carbide 
inserts, and boron nitride inserts. 

[cl34] The expandable reaming tool of claim 132, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[cl35] The expandable reaming tool of claim 134, wherein the at least one gage 
protection element comprises at least one of a thermally stabilized polycrystalline 
insert and a polycrystalline diamond insem 

[cl36] The expandable reaming tool of claim 132, further comprising a vibration 
damping insert disposed on the at least one blade) 

[cl37] The expandable reaming tool of claim 132, wherein the plurality of cutting 
elements are arranged so as to substantially balance asdal forces between the at 
least two reamer pads. 
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[cl38] The expandable reaming tool of claim 132, wherein the plurality of cutting 
elernents are arranged so that a net lateral force acting on the at least two reamer 
pad^is substantially zero. 

[cl39] The expandable reaming tool of claim 132, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to backream a formation in a 
wellbore. 

[cl40] The expandable reaming tool of claim 132, wherein the plurality of cutting 
elements are arranged to form a tapered cutting structure. 

\f^j [cl41] The expandable reaming tool of claim 132, wherein the plurality of cutting 
3 elements have backrake angles of greater than 20 degrees. 

\ \ 

J Qy\ [cl42] The expandable reaming\tool of claim 132, wherein selected ones ; of the plurality 

£ V ' \ 

- of cutting elements have different backrake angles than other ones of the plurality 

\ 

of cutting elements . 

[cl43] The expandable reaming tool of claim 132, wherein eich of the plurality of cutting 
C\ n elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 

\ 

J [cl44] The expandable reaming tool of claim 132, wherein the at least two reamer pads 
O and the plurality of cutting elements ar^idapted to substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 



[cl45] The expandable reaming tool of claim 132, wherein the at least two reamer pads 

^ \ 

and the at least one blade are formed from a nonmagnetic material. 

\ [cl46] The expandable reaming tool of claim 132, wherein the at least two reamer pads 



and the at least one blade are formed from a mat^x material infiltrated with a 
binder alloy. 
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[cl47] 1\he expandable reaming tool of claim 132, wherein surfaces of the at least one 
k Vj bla^e proximate the plurality of cutting elements are shaped so that a cutting 
elemeht exposure is equal to at least half of a diameter of the cutting element. 

[cl48] The expandable reaming tool of claim 132, wherein a perpendicular distance 

measured from a surface of the at least two reamer pads to an outermost extent of 

a gage cutting element disposed on the at least one blade is equal to at least twice a 

diameter of the gage cutting element. 

\ v 
^[cl49] The expandable reamihg tool of claim 132, wherein a gage' surface of the at least 

one blade comprises a hardfacing material. ( 

[cl50] The expandable reaming toolVf claim 132, wherein a gage surface of the at least 
one blade is formed from a diamond impregnated material. 

[cl51] An expandable reaming tool, comprising: 

at least two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blade formed on each of the at least two reamer pads; 
a plurality of cutting elements disposed on the blades, 

wherein the at least two^re^te^pads and the at least one blade are formed from a 
non-magnetic material 

[cl52] The expandable reamiiig tcfol of claim 151, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

\ 

[cl53] The expandable reaming tool of claim 151, wherein the plurality of cutting 
elements are arranged to form a tapered cutting structure. 



[cl54] The expandable reaming tool of claim 151, wherefc^each of the plurality of cutting 
elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 

\ 
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[cl55] An exp&idable reaming tool, comprising: 

at least Wo reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least ona blade formed on each of the at least two reamer pads; 
a plurality oY cutting elements disposed on the blades, 

wherein the at least two reamer pads and the at least one blade are formed from a 
matrix \naterial infiltrated with a binder alloy. 

[cl56] The expandable reaming tool of claim 155, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 



[cl57] The expandable reaming tool of claim 155, wherein the plurality of cutting 
elements are arrangdft^form a tapered cutting structure. 

[cl58] The expandabl^reaming tool of claim 155, wherein each of the plurality of cutting 
elements has a diameter of less Aan 13.0 mm or greater than 13.0 mm. 

[cl59] The expandable reaming tool of claim 155, wherein a gage surface of the at least 

\ 

one blade is formed from a diamond impregnated material. 



[cl60] An expandable reaming tool, comprising: 

\ 

at least two reamer pads operatively coupled to a tool body and adapted to be 
displaced between a retracted position and an expanded position; 

at least one spiral blade formed on a^least one of the at least two reamer pads; 

a plurality of cutting elements disposedy^n the spiral blades, 

wherein a perpendicular distance measured from a surface of the at least two 
reamer pads to an outermost extent\pf a gage cutting element disposed on 
the at least one spiral blade is equal to at least twice a diameter of the gage 
cutting element. 
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[cl61] The expandable reaming tool of claim 160, further comprising at least one gage 
protection element disposed on a gage surface of the at least one spiral blade. 

[cl62] The expandaMe reaming tool of claim 160, wherein the plurality of cutting 
elements are aAanged so as to substantially balance axial forces between the at 
least two reamer pads. 

[cl63] The expandable reaming tool of claim 160, wherein the plurality of cutting 
elements are arranged so that a net lateral force acting on the at least two reamer 
pads is substantially zero. 

[cl64] The expandable reammg^ool of claim 160, wherein the plurality of cutting 
elements have backraKQ angles of greater than 20 degrees. 

[cl65] The expandable reamin^tool^of>laim 160, wherein selected ones of the plurality 
of cutting elements different backrake angles than other ones of the plurality 
of cutting elements. 

[cl66] The expandable reaming tool of claim 160, wherein each of the plurality of cutting 
elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 

[cl67] The expandable reaming tool of claim 160, wherein selected ones of the plurality 
of cutting elements disposed on one of the at least two reamer pads are positioned 
so as to form a redundant cutting arrangement with other selected ones of the 
plurality of cutting elements disposed on\a different one of the at least two reamer 
pads. 

[cl68] The expandable reaming tool of claim 160, ^lerein the at least two reamer pads 
and the at least one spiral blade are formed from a non-magnetic material. 
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[cl69] The expandable reaming tool of claim 160, wherein the at least two reamer pads 
and the akleast one spiral blade are formed from a matrix material infiltrated with 
a binder allc 

[cl70] The expandable reaming tool of claim 160, wherein a gage surface of the at least 
one spiral blade fs formed from a diamond impregnated material. 

[cl71] An expandable reaming tool, comprising: 

at least two reamer\>ads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 

at least one blade formecl on each of the at least two reamer pads; 

\ 

a plurality of cutting elements disposed on the blades, 

wherein the at least one blade comprises a hardfacing material thereon. 



\ 

[cl72] The expandable reaming tool of claim 171, further comprising at least one gage 
protection element disposed on a)gage surface of the at least one blade. 

[cl73] The expandable reaming tool if claim 171, wherein the at least two reamer pads 
and the at least one blade are fdrmejJ'fr^^ material. 

[cl74] An expandable reaming tool, comprising^ 

at least two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted positioned an expanded position; 
at least one blade formed on each of the at least\two reamer pads; 
a plurality of cutting elements disposed on the blades, 
wherein the at least one blade comprises a diamond\impregnated material. 

[cl75] The expandable reaming tool of claim 174, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 
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[cl76] The expandable reaming tool of claim 175, wherein the at least one gage 
protection\lement comprises at least one of a thermally stabilized polycrystalline 
insert and a polycrystalline diamond insert. 

[cl77] The expandable reaming tool of claim 174, wherein the at least two reamer pads 
and the pluralityyof cutting elements are adapted to backream a formation in a 
wellbore. 

[cl78] The expandable reaming tool of claim 174, wherein the plurality of cutting 
elements are arranged to form a tapered cutting structure. 



[cl79] The expandable reaming tool of claim 174, wherein the at least two reamer pads 
and the at least one are formed from a non-magnetic material. 

[cl80] The expandable reaming tool oft claim 174, wherein the at least two reamer pads 
and the at least one blad,e ar v e formed frpm a matrix material infiltrated with a 
binder alloy. 

[cl81] The expandable reaming tool of\claim 174, wherein a perpendicular distance 
measured from a surface of the at least two reamer pads to an outermost extent of 

\ 

a gage cutting element disposed on the at least one blade is equal to at least twice a 

diameter of the gage cutting element. \^ 

\ 

V 

[cl82] An expandable reaming tool, comprising: \^ 

at least two reamer pads operatively coupled to a tool body and adapted to be 

displaced between a retracted position and an expanded position; 
at least one blade formed on each of the at least two reamer pads; 
a plurality of cutting elements disposed on the blades, 

wherein the plurality of cutting elements are arranged so as to form a tapered 
cutting structure. 
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[cl83] The expandable reaming tool of claim 182, wherein the plurality of cutting 
elements comprise at least one of polycrystalline diamond inserts, tungsten carbide 
inserts, and boron nitride inserts. 

[cl84] The expandable reaming tool of claim 182, further comprising at least one gage 
protection element disposed on a gage surface of the at least one blade. 

[cl85] The expandable reaming tool of claim 184, wherein the at least one gage 

protection element comprises at least one of a thermally stabilized polycrystalline 

\ 

insert and a polycrystalline diamond insert. 



[cl86] The expandable reaming tpt5T>f claim 182, further comprising a vibration 
damping insert disposed 9n tlie at le^st one blade. 

[cl87] The expandable reamiiig tooPoTclaim 182, wherein the plurality of cutting 

I / \ 

elements are arranged Se^as to substantially balance axial forces between the at 

Y 

least two reamer pads. \ 

[cl88] The expandable reaming tool of claim 182, wherein the plurality of cutting 
elements are arranged so that a net lateral force acting on the at least two reamer 



pads is substantially zero. ^ 

\ 

[cl89] The expandable reaming tool of claim 182, wherein the at least two reamer pads 
and the plurality of cutting elements are adapted to backream a formation in a 
wellbore. 

[cl90] The expandable reaming tool of claim 182, wherein the plurality of cutting 

\ 

elements have backrake angles of greater than 20 degrees. 

[cl91] The expandable reaming tool of claim 182, wherein selected ones of the plurality 
of cutting elements have different backrake angles than otKer ones of the plurality 
of cutting elements. 
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[cl92] The expandable reaming tool of claim 182, wherein each of the plurality of cutting 
elements has a diameter of less than 13.0 mm or greater than 13.0 mm. 

[cl93] The expandable reaming tool of claim 182, wherein selected ones of the plurality 
of cutting elements disposed on one of the at least two reamer pads are positioned 
so as to form a \redundant cutting arrangement with other selected ones of the 
plurality of cutting^ elements disposed on a different one of the at least two reamer 
pads. 

[cl94] The expandable reaming tool of claim 182, wherein the at least two reamer pads 
and the plurality of cutting-elements are adapted to substantially mass balance the 
expandable reaming tool about an axis of rotation of the reaming tool. 



\ 



[cl95] The expandable reairiing tool of claim 182, wherein the at least two reamer pads 
and the at least one t)lad^/S^ a non-magnetic material. 

[cl96] The expandable reaming tool of claim 182, wherein the at least two reamer pads 
and the at least one blade are fprmed from a matrix material infiltrated with a 
binder alloy. 

[cl97] The expandable reaming tool of cl^im 182, wherein surfaces of the at least one 

\ 

blade proximate the plurality of cutting elements are shaped so that a cutting 
element exposure is equal to at least halfof a diameter of the cutting element. 

[cl98] The expandable reaming tool of claim l v 82, wherein a perpendicular distance 
measured from a surface of the at least two reamer pads to an outermost extent of 
a gage cutting element disposed on the at least one blade is equal to at least twice a 
diameter of the gage cutting element. 

[cl99] The expandable reaming tool of claim 182, whereii\a gage surface of the at least 
one blade comprises a hardfacing material. 
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[c200] The expandable reaming f&ol iQf^Jaim 182, wherein a gage surface of the at least 
one blade is formed from kdfemond impregnated material. 
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